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DETAILED ACTION 
Response to Arguments 

Applicant's arguments witli respect to claims 1-57 have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl<ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 . Claims 1- 8, 12-23,27-33,41-42,48-52, and 55 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Petermann (US5160814) in view of Mallet 
(US4700803). 

With respect to claim 1 Petermann discloses an acoustic borehole source for 
generating elastic waves through an earth formation via a wall comprising: 

A reaction mass (106 in figure 2B) positioned along an axis of a sonde; and at 
least two pads (unnumbered in figure 2c element 98 as discussed in Column 4 lines 13- 
36), wherein each of said at least two pads are connected to said sonde and said 
reaction mass using a plurality of variable angle pushing rods (94 and 96 in figures 2C 
and 2D) to convert an axial motion into a radial motion so that said at least two pads 
generate elastic waves through the earth formation upon activation of said first reaction 
mass as a result of impact of the pads against the wall; wherein the impedance of the 
acoustic borehole source may be controlled using said plurality of variable angle 
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pushing rods (see abstract, Column 1 lines 45-65, Column 3 lines 5-11, Column 4 lines 
5-15 and 29-36). Regarding the variable angle controlling the impedance, examiner 
considers that while not specifically discussed by Petermann it would have been 
obvious to one of ordinary skill in the art that the angle at which the pushing rods were 
with respect to the axial motion would necessarily control the impedance, which would 
be controllable in the nature of the pads connection. 

Petermann does not disclose wherein the first reaction mass is a motorized 
reaction mass. 

Mallet discloses the use of a plurality of motorized reaction masses (48 in figure 
3) as a means for imparting signals in a downhole environment. 

At the time of the invention it would have been obvious to one of ordinary skill in 
the art to combine the teachings of Mallet to use a motorized reaction mass with the 
reaction mass of Petermann in order to only have to supply electrical signals as 
opposed to hydraulic signals to the device, thus simplifying the construction. 

With respect to claim 2 Petermann further discloses further comprising anchoring 
means to anchor said sonde in said borehole (98 in figure 2C, see Column 4 lines 5-36). 

With respect to claim 3 Peterman further discloses wherein at least two of said 
pads are used to anchor said sonde in said borehole (98 in figure 2c Column 4 lines 5- 
36). 

With respect to claim 4 Petermann further discloses further comprising a receiver 
array (34 in figure 1 ) positioned for receiving said elastic waves after said elastic waves 
have passed through a portion of said formation. 
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Mallet discloses receivers positioned along the sonde (see figure 1, data recorder 
as attached to downhole tool). 

With respect to claim 5 Petermann further discloses wherein said plurality of 
pushing rods (94 and 96) are hingedly connected to the first reaction mass and the pads 
(see figures 2c and 2D). 

With respect to claims 6 and 7 while not explicitly stated, it would have been 
obvious to one of ordinary skill in the art to select either the weight of the mass or the 
stiffness to accommodate a specific source property such as radiation energy, 
frequency bandwidth, and resonance frequency. Given the nature of the device one of 
ordinary skill would be familiar with the properties governing the vibratory waves to be 
created by the tool and select the properties of the inputs to govern the properties of the 
outputs to the extent possible in the design of the tool. 

With respect to claim 8 Petermann discloses an acoustic borehole source for 
generating elastic waves through an earth formation via a wall comprising: 

A first reaction mass (106 in figure 2B) positioned along an axis of a sonde; and 
at least two pads (unnumbered in figure 2c element 98 as discussed in Column 4 lines 
13-36), wherein each of said at least two pads are connected to said sonde and said 
reaction mass using a plurality of variable angle pushing rods (94 and 96 in figures 2C 
and 2D) to convert an axial motion into a radial motion so that said at least two pads 
generate elastic waves through the earth formation upon activation of said first reaction 
mass as a result of impact of the pads against the wall; wherein the impedance of the 
acoustic borehole source may be controlled using said plurality of variable angle 
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pushing rods (see abstract, Column 1 lines 45-65, Column 3 lines 5-11, Column 4 lines 
5-15 and 29-36). Regarding the variable angle controlling the impedance, examiner 
considers that while not specifically discussed by Petermann it would have been 
obvious to one of ordinary skill in the art that the angle at which the pushing rods were 
with respect to the axial motion would necessarily control the impedance, which would 
be controllable in the nature of the pads connection. 

Petermann does not disclose wherein the first reaction mass is a motorized 
reaction mass, or the presence of a second reaction mass. 

Mallet discloses the use of a plurality of motorized reaction masses (48 in figure 
3) as a means for imparting signals in a downhole environment. 

At the time of the invention it would have been obvious to one of ordinary skill in 
the art to combine the teachings of Mallet to use a motorized reaction mass with the 
reaction mass of Petermann in order to only have to supply electrical signals as 
opposed to hydraulic signals to the device, thus simplifying the construction. 

With respect to claim 12 Petermann further discloses further comprising 
anchoring means to anchor said sonde in said borehole (98 in figure 2C, see Column 4 
lines 5-36). 

With respect to claim 1 3 Peterman further discloses wherein at least two of said 
pads are used to anchor said sonde in said borehole (98 in figure 2c Column 4 lines 5- 
36). 
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With respect to claim 14 Petermann further discloses further comprising a 
receiver array (34 in figure 1) positioned for receiving said elastic waves after said 
elastic waves have passed through a portion of said formation. 

Mallet discloses receivers positioned along the sonde (see figure 1 , data recorder 
as attached to downhole tool). 

With respect to claim 15 Petermann further discloses wherein said plurality of 
pushing rods (94 and 96) are hingedly connected to the first reaction mass and the pads 
(see figures 2c and 2D). 

With respect to claims 16 and 17 while not explicitly stated, it would have been 
obvious to one of ordinary skill in the art to select either the weight of the mass or the 
stiffness to accommodate a specific source property such as radiation energy, 
frequency bandwidth, and resonance frequency. Given the nature of the device one of 
ordinary skill would be familiar with the properties governing the vibratory waves to be 
created by the tool and select the properties of the inputs to govern the properties of the 
outputs to the extent possible in the design of the tool. 

With respect to claim 18 Petermann discloses an acoustic borehole source for 
generating elastic waves through an earth formation via a wall comprising: 

A reaction mass (106 in figure 2B) positioned along an axis of a borehole; and at 
least two pads (unnumbered in figure 2c element 98 as discussed in Column 4 lines 13- 
36), wherein each of said at least two pads are connected to said borehole and said 
reaction mass using a plurality of variable angle pushing rods (94 and 96 in figures 2C 
and 2D) to convert an axial motion into a radial motion so that said at least two pads 
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generate elastic waves through the earth formation upon activation of said first reaction 
mass as a result of contact of the pads with the wall; wherein the impedance of the 
acoustic borehole source may be controlled using said plurality of variable angle 
pushing rods (see abstract, Column 1 lines 45-65, Column 3 lines 5-11, Column 4 lines 
5-15 and 29-36). Regarding the variable angle controlling the impedance, examiner 
considers that while not specifically discussed by Petermann it would have been 
obvious to one of ordinary skill in the art that the angle at which the pushing rods were 
with respect to the axial motion would necessarily control the impedance, which would 
be controllable in the nature of the pads connection. 

Petermann does not disclose wherein the first reaction mass is a motorized 
reaction mass. 

Mallet discloses the use of a plurality of motorized reaction masses (48 in figure 
3) as a means for imparting signals in a downhole environment. 

At the time of the invention it would have been obvious to one of ordinary skill in 
the art to combine the teachings of Mallet to use a motorized reaction mass with the 
reaction mass of Petermann in order to only have to supply electrical signals as 
opposed to hydraulic signals to the device, thus simplifying the construction. 

With respect to claim 1 9 Petermann further discloses further comprising a 
receiver array (34 in figure 1) positioned for receiving said elastic waves after said 
elastic waves have passed through a portion of said formation. 

Mallet discloses receivers positioned along the sonde (see figure 1 , data recorder 
as attached to downhole tool). 
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With respect to claim 20 Petermann further discloses wherein said plurality of 
pushing rods (94 and 96) are hingedly connected to the first reaction mass and the pads 
(see figures 2c and 2D). 

With respect to claims 21-22 while not explicitly stated, it would have been 
obvious to one of ordinary skill in the art to select either the weight of the mass or the 
stiffness to accommodate a specific source property such as radiation energy, 
frequency bandwidth, and resonance frequency. Given the nature of the device one of 
ordinary skill would be familiar with the properties governing the vibratory waves to be 
created by the tool and select the properties of the inputs to govern the properties of the 
outputs to the extent possible in the design of the tool. 

With respect to claim 23 Petermann discloses an acoustic borehole source for 
generating elastic waves through an earth formation via a wall comprising: 

A reaction mass (106 in figure 2B) positioned along an axis of a borehole; and at 
least two pads (unnumbered in figure 2c element 98 as discussed in Column 4 lines 13- 
36), wherein each of said at least two pads are connected to said borehole and said 
reaction mass using a plurality of variable angle pushing rods (94 and 96 in figures 2C 
and 2D) to convert an axial motion into a radial motion so that said at least two pads 
generate elastic waves through the earth formation upon activation of said first reaction 
mass as a result of contact of the pads with the wall; wherein the impedance of the 
acoustic borehole source may be controlled using said plurality of variable angle 
pushing rods (see abstract. Column 1 lines 45-65, Column 3 lines 5-11, Column 4 lines 
5-15 and 29-36). Regarding the variable angle controlling the impedance, examiner 
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considers that while not specifically discussed by Petermann it would have been 
obvious to one of ordinary skill in the art that the angle at which the pushing rods were 
with respect to the axial motion would necessarily control the impedance, which would 
be controllable in the nature of the pads connection. 

Petermann does not disclose wherein the first reaction mass is a motorized 
reaction mass, or the presence of a second reaction mass. 

Mallet discloses the use of a plurality of motorized reaction masses (48 in figure 
3) as a means for imparting signals in a downhole environment. 

At the time of the invention it would have been obvious to one of ordinary skill in 
the art to combine the teachings of Mallet to use a motorized reaction mass with the 
reaction mass of Petermann in order to only have to supply electrical signals as 
opposed to hydraulic signals to the device, thus simplifying the construction. 

With respect to claim 27 Petermann further discloses further comprising a 
receiver array (34 in figure 1) positioned for receiving said elastic waves after said 
elastic waves have passed through a portion of said formation. 

Mallet discloses receivers positioned along the sonde (see figure 1 , data recorder 
as attached to downhole tool). 

With respect to claim 28 Petermann further discloses wherein said plurality of 
pushing rods (94 and 96) are hingedly connected to the first reaction mass and the pads 
(see figures 2c and 2D). 

With respect to claims 29 and 30 while not explicitly stated, it would have been 
obvious to one of ordinary skill in the art to select either the weight of the mass or the 
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stiffness to acconnnnodate a specific source property such as radiation energy, 
frequency bandwidtli, and resonance frequency. Given the nature of the device one of 
ordinary skill would be familiar with the properties governing the vibratory waves to be 
created by the tool and select the properties of the inputs to govern the properties of the 
outputs to the extent possible in the design of the tool. 

With respect to claims 31-33, 41-42 Examiner considers that the method steps 
are necessitated by the product structure of Petermann as modified. 

With respect to claims 48-52, and 55 Examiner considers that Petermann as 
modified discloses the pads and pushing rods are so configured, the hinged ends of the 
rods are independent of one another therefore have the ability to be at different angles 
than each other. 

2.Claims 9-10,24-25,34-36, 43-44 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Petermann (Us5160814) in view of Mallet (US4700803) as applied to 
claim8 above, and further in view of Paulsson (US4715470). 

With respect to claims 9 and 24 Petermann as modified discloses wherein the 
first reaction mass is connected to one end of each pad using a plurality of pushing rods 
such that said pads move at an angle relative said axis. 

Petermann as modified does not disclose wherein said first and second reaction 
masses are connected to opposite ends of each pad. 

Paulsson discloses reaction masses (sections 130 and 230 in figure 3) 
connected to opposite ends of pads (166 in figure 3). 
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At the time of the invention it would have been obvious to one of ordinary skill in 
the art to combine the teachings of Paulsson to provide motorized reaction masses on 
opposite ends of the pads in order to provide means for imparting multiple types of 
inputs to provide a greater degree of information derived form a single tool. 

With respect to claims 10 and 25 Paulsson further discloses the use of a 
compression spring (346 in figure 6) between reaction masses. 

With respect to claims 34-36 and 43-44 Examiner considers that the method 
steps are necessitated by the product structure of Petermann as modified. 

With respect to claim 53 and 56 Examiner considers that Petermann as modified 
discloses the pads and pushing rods are so configured, the hinged ends of the rods are 
independent of one another therefore have the ability to be at different angles than each 
other. 

3.Claims 1 1 , 26,37-40,45-47, 54 and 57 are rejected under 35 U.S.C. 1 03(a) as 
being unpatentable over Petermann (US5160814) in view of Mallet (US4700803) and 
Paulsson (US4715470) as applied to claim 10 above, and further in view of Brett 
(US5309405). 

With respect to claims 1 1 and 26Petermann as modified discloses the invention 
as claimed except for third and fourth masses and the connection between the reaction 
masses and the pads. 

Brett discloses (figure 40) the use of multiple reaction masses, connected to one 
another in series striking the wall of a borehole (12a-c). 
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At the time of the invention it would have been obvious to one of ordinary skill in 
the art to combine the teachings of Brett to have multiple masses in linear series striking 
the wall with the teachings of Petermann as modified, and have the push rods 
connecting the masses in such a manner as to allow for series striking of the wall. 

The motivation for doing so would be to allow for a delayed striking of the various 
masses to create a more complex vibrational energy pattern (see Column 9 lines 1-3) 
With respect to claims 37-40 and 45-47 Examiner considers the method step to be 
necessitated by the product structure. 

With respect to claims 54 and 57 Examiner considers that Petermann as 
modified discloses the pads and pushing rods are so configured, the hinged ends of the 
rods are independent of one another therefore have the ability to be at different angles 
than each other. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
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extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to FORREST M. PHILLIPS whose telephone number is 
(571)272-9020. The examiner can normally be reached on Monday through Friday 
8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Walter Benson can be reached on 5712722227. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/F. M. P./ 

Examiner, Art Unit 2837 
/Walter Benson/ 

Supervisory Patent Examiner, Art Unit 2837 
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